Abstract-This article describes the results of a research study evaluating the performance of Technological and Vocational Education (TVE) by using the Malcolm Baldrige method. Data of the performance were used to know its excellence and weakness. Based on the excellence and weakness in performance, a competitive strategy could be formulated to improve TVE quality. First, performance measurements using the Malcolm Baldrige criteria were done on seven study programs from different universities. Second, results of the performance measurements were analyzed and described. With the data resulting from the performance measurements as basis, the excellence and weakness in TVE performance could be known. Third, a strategy was developed. Based on the performance excellence and weakness, a performance improvement strategy could be formulated to raise the quality level in education at TVE. The research results indicate that for level of performance the seven universities measured achieve scores ranging from 526 to 711 points. It shows that the performance of study programs in TVE in Indonesia puts them in the categories of education leader and emerging education leader. On the basis of those categories, each study program could formulate its own competitive strategy to improve TVE performance so that the education conducted also rises in level of quality.
I. INTRODUCTION
Because of its importance, performance measurement is required and conducted not only in the world of business but also in the world of education [1] . So important is performance measurement in the management of universities particularly and the world of education generally that the directorate general of higher education has put it inside a new management format with the purpose of continuous quality improvement in education. In forming the National Accreditation Body, the government endeavors to monitor and develop the quality of higher education by making several higher educational institution performance indicators as the parameters [2] .
The Institution for Prospective-Teacher Education, which has the department of Technological and Vocational Education (IPTE-TVE), as higher educational institution generating specifically prospective teachers to conduct technological and vocational education very much needs to form a system of performance measurement for the sake of having a vision and mission as part of the system of quality assurance [3] . A good performance measurement system should be comprehensive and integrated for all units and activities. The performance indicators formed are in the form of not only financial performance indicators but also non-financial performance indicators [4] . The Malcolm Baldrige method is one of the tools that could be used to measure the performance of an educational institution. This article presents results of research on the measurement of performance in conducting education at IPTE-TVE on the basis of the Malcolm Baldrige criteria to improve the quality of education at IPTE-TVE.
II. THEORETICAL REVIEW

A. Performance Measurement
An act of measurement occurs when a certain measuring tool is used to ascertain the weight, the height, or any other feature of an object being measured. In daily life we often conduct measurement; in research, however, to conduct measurement certain requirements should be fulfilled. Measurement in research consists of assigning numbers to empirical events in accordance with certain rules [5] .
Performance is the result of work that one achieves in accomplishing tasks that one is burdened with on the basis of competence, experience, and sincerity as well as time [6] . There are several performance measurement devices that could be used; they are, among others, the balanced scorecard, the Quality Management System of ISO 9001, and the Malcom Baldrige National Quality Award or the Malcolm Baldrige Award [7] . If IPTE-TVE is incapable of measuring its performance, then it would experience difficulty in managing its performance effectively [8] .
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B. Malcolm Baldrige
The Malcolm Baldrige National Quality Award (MBNQA), more commonly known as the Malcolm Baldrige Award, is a quality management system whose main purpose is to raise awareness of quality, identify requirements for prime quality, introduce various methods of quality measurement for education, and share information about successful quality strategy and its benefit [9] .
The Malcolm Baldrige criteria constitute a quality management model establishing guidelines and criteria that could be used by organizations in evaluating efforts to improve the quality of their management. The aforementioned related award is applicable on organizations of any type, large or small and profit or non-profit ones [10] . According to [11] , the Malcolm Baldrige criteria are designed to aid organizations in improving their performance through two focuses, namely, success in the market through increase in customer satisfaction values and improvement of competence and effectiveness throughout the organization concerned. Performance measurement with the Malcolm Baldrige method emphasizes seven criteria with the total score of 1000 points. The seven criteria are leadership (worth 120 points), strategic planning (worth 85 points), customer and stakeholder (worth 85 points), information and analysis (worth 90 points), human resource (worth 85 points), process management (worth 85 points), and results of activities (worth 450 points). The determination of the maximum score for each category is based on how much the influence of the criteria concerned is on the performance of an institution [9] . The categories of evaluation results refer to Table 1 . 
III. PROPOSED METHODOLOGY
The research objects were seven study programs from four different IPTEs. Table 2 presents the names of the study programs and the numbers of respondents. The steps taken in order in the research were making an initial qualitative survey on study program performance, planning a questionnaire based on the Malcolm Baldrige criteria. Next, distributing the questionnaire to respondents, processing the data obtained and fitting them into the Malcolm Baldrige categories, making an evaluation on each category and sub-category in percentage form based on the table of Scoring Guidelines by Malcolm Baldrige, making an overall evaluation to get the performance final score. Finaly, making an analysis and discussion in order to give recommendations that are beneficial for the formulation of a competitive strategy.
IV. RESEARCH RESULT
The performance measurement for all research objects was based on the Malcolm Baldrige criteria covering seven categories. Results of the performance measurement at the Study Program of Building Engineering Education (BEE) of Sebelas Maret University for the leadership criterion are shown in Table 3 . Based on Table 3 , it could be seen that for the item of involvement of the head of the study program the average evaluation by respondents is 63%. Based on items evaluated, the average performance in study program leadership is 65% while that in quality management is 54%. With the average performance evaluation result multiplied by the magnitude of the points determined by the Scoring Guidelines of the Baldrige Award, the total of the points obtained for leadership performance is 72.83 (the maximum value is 120 points). Based on the calculation as indicated by Table 3 , performance measurement for other criteria could be made. Table 4 shows the result of a recapitulation of performance evaluation for all the criteria for the study program of BEE and Table 5 shows that for the study program of Mechanical Engineering Education (MEE).
Based on the evaluation results (see Table 4 ), the score gained by the program study of BEE is 581. It means that the performance of the study program of BEE receives the attribute of being average and it belongs to the category of Emerging Industry Leader. It means that the BEE study program has begun to move toward being an industry in the world of education. In other words, it is already approaching organizational management based on industrial competition. By improving performance focused on fixing weaknesses and raising strengths to the maximum, it has a good chance to enter the area of Industry Leader. When it does, the operation of all its performance would be industry-based. Its management, for example, which includes work plan, value, and culture, would be perceived or treated as that in industry. The work program formulated would be directed toward competitive quality achievement and no longer mere program accomplishment which is regular in nature. The BEE study program would then have to begin to abandon conventional performance patterns and to move toward modern performance patterns. In general, the BEE study program is already good in performance but it still must be accepted that there is still a gap between reality and expectation. Of the figure of 100% (total maximum performance), the study program obtains the evaluation of around 50% and it evenly applies on almost all criteria. Therefore, improvements need to be done in all categories. More specific recommendations could be made on the basis of the data obtained from the questionnaire filling-in. The questionnaire obtained gives considerable information of both quantitative and qualitative nature. In order that the quantitative data exert a significant impact, the planning team should interpret them qualitatively. Based on Table 5 , it is seen that the measurement score obtained by the MEE study program is 712 points. It means that its performance gets the attribute of being excellent and it is considered belonging to the category of Industry Leader. That consideration means that the study program has entered the area of industry in the world of education though still in an early stage. Its entrance into the area of industry means that the operation of all its performance would be based on quality. For example, its management, which includes work planning, value, and culture, is conducted with a competitive performance.
Generally, the MEE study program is already good in performance though there is still a gap between reality and expectation. Excellence in its performance lies on the criterion of leadership, which gains a score of 77.5%. Excellence in leadership performance is a great capital to start with for the progress of an organization. With the importance of the criterion of leadership in mind, Malcolm Baldrige mentions it first in the list of criteria. It is not without reason for indeed basically the goals of an organization would be achieved only when the leadership in it could operate effectively [12] .
However, several other categories still show considerably wide gaps. Such is the case with the criterion of results of activities, for example. Therefore, main recommendations of improvements need to be for such categories. Based on the data obtained from the questionnaire filling-in, more specific recommendations could be made. The questionnaire obtained provides considerable information of both quantitative and qualitative nature. Thus, whatever the questionnaire is filled in with, it constitutes the data that could be used as source of information and means of communication with other divisions.
With the performance value obtained by each study program as basis, policy-makers could make an analysis on each criterion and make use of to improve the performance of their institution. Table 6 shows a recapitulation of the performance measurement results for other study programs. 
